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,_.„ PEPTIDE- 1 ANALOGS 
GLUCAGON- LIKE PEPXAU* 

pieW_of_lHventiMi 

useful for treating diabetes. 

Backa £! und_of^^ 

The World Health O^-^^^ 

My be as many - - 
worldwide, although only « ^ (non -insulin 

are receiving <*«W- ^ _ HIDDH) ls ohaxa cterized by a 
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rp^e ii diabetes — 

are receiving therapy. Typ ^ ^ oharaoterized by a 

dependent ^ e "' ^^"L ^ peripheral tissues such as 
resistance to ^^^^ W . progressive failure in 
^scle. adipose -.^"^ Lclte iusulin. Because 
the ability of the islet Mel ssion o£ p.cell 

current therapeutics do ~* tt even tually require 

£al lure. virtually all """"j^^.. The most commonly 
rneuli* to control blood ^ B «• «" 

described therapeutic for^su ^ ^ 

sulfonylureas, so ca ^ ^ patie nts on 

secretion. acce ptable blood glucose 

sulfonylureas fail to m 

ievels and switch to insulin ™*™ f drug £or pat ients 

insulin however, is a c insulin has 

to self-administer for to poor control of 

a narrow therapeutic ients ^ physicians 

bl ood glucose levels ""^^ rlslc o£ hypoglycemia 
pre£ er elevated f"""^^ dosing is educated. 
and coma. S f>"taiabetic patient should administer 
The insulin dose that a oonaum ed. the time 

13 dependent on the amount of f ^ ^ 

between meals, the amount of P y ^ ^ gl<Jcose 

prevailing blood glucose ^ diabetio population is 

; monitoring to determine. The g 
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• * , Q correlate these factors to the proper 
ill-equxpped to correl ^ product , in sulxn xs 

insulin dose, ^ternative delivery methods 

inconvenient to ^ narrow tn era P eutic index 

of Wood glucose explication Trial 

Th e Diabetes di8betics that disease " 

definitively -t*^-''*^ ^ nepllr opathy> are 

educations «""7;^ n ;": c L control. A clinical 

, directly correlated to blood gl» ine if tnl s 
«ial is currently underway ™ R resul t 
link also holds true to Type II ^ desire 

£M a9ent : "^1 blood glucose levels tightiy. la 
5 diabetes to control bio g is ^ing developed 

Edition, a standard of £ ~ ^ wlch cate . give rs and 

by the US *™™«\2sZ M , there is clearly a need 

th e P^ 06 ;^^ ;"able to tightly control blood 
for agents that truxy 

J0 glucose levels in the was fir st 

Glu cagon-lxfce peptrde^l ^ seoreted 
identified in !987 as a mcret,n by ^ 

- tie 9 :: r ^ 

L-cells of tne nrprursor protexn, 

-r" 9 :^ Uide 

peorly active. * — ^ ^.^prLi^ely SO, 

yields biologically actxve au amid ated at the 

Cter^na arter r«o ^ ^ ^ r 

"-^^'^iTstrrtLate insulin secretion 

" .insulinot^ic action, ^.^TT,^. ... 

, „-o B prum qlucose levels (see, e y., 

which decreases serum gx 



WO 98/43658 



PCTAJS98/05945 



3 - 



T , r Peotide Protein Kesearch, 40 = 333-343 (1992) >. 

/Sf analogs demonstrating insulinotropic action 
serous GLP 1 ana 9 ^ lncludei 

£or example, OLP 1C 3 1. ^ „.„, , a„d 

» D W t ™" Jp- incxuae. for 

^ jr ac^ a^ition Uta. carbonate salts, io-ar alfcyl 
example, acid add » 91 /ll457 (1991); BP 0 

eaters, and amides (see, e.g., (199S )). It has 

l ° Ts r-ineulinotropic active * «- 

<SUW ' "tLir^ors have demonstrated the nexus 
15 M twee» laboratory ^rlmentatlon and 

^r^tpTS 0.P-1 (7-3 6 »NH 2 and 
ad minis rat on o^ P ^ ^ ^ _ ^ , 

I 326(20) -1316-1322 (1992); Mauok, M.A.. et al.. J- 
";ef n-1-307 ,19,3,.. andThorens, ... at al., 

who have failed on sulfonylurea^ 0 ^ 

sss r ^rr rr. - * - — 

* ^ TlpV:"s aB in S ulin secretion, but only 
during periods of hyperglycemia, ^"£yZ'l»-l 
compared to insulin is — ^J^-L seor eted 

- * the .° bB : r :: t °* «- - 

t s property to the magn^ ^ ^ ^ 
aa dition^P-l t^e Py ^ act . on ^ ^ llyer ^ 

" Z " low" circulating levels of insulin in the 
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suppress the excess * naB ^ r A C emptying which is 

^^t,i-r 3) GLP-1 slows gastric emptyn y 
patients. 3) absorption over a 

desirable an tha ^ the postpra ndial glucose 

peak. 4) several * periphe ral tissues such as 

Meal time ^raoy insulin therapy 

several advantages over insulin therapy ^ 
requires blood glucose monitoring, which i [™ Z es an 
^ The glucose-dependency of GL.P-1 provi 

C thera^utic window in comparison to insulin, and 
5 enhanced therapeu ^ Weight 

^V^e p- - with intensive insulin therapy, 
gain also can be aprob ^ 
particularly in the obese W is 
The therapeutic potential for native u 
Tne tnex F pa tients with 

type I diabetes trea tment of insulin 

25 hyperglycemia through its glucag 

30 as well as in NIDDM. half -iife of native GLP-1 

However, the biological half life x . 

biological half life ^ Tbere £ore extended- 

" ^r^'-ed peptics a« — - e^noe 9 i y ce„i= 
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control during the night while minimising the ris* of 
hypoglycemia the preS ent invention provides 

1o 1 that have extended time action relative to 
GLP-l analogs that nave DPP-IV, and 

5 native GLP-l, show resistance to the actxon 
retain affinity for the GLP-l receptor. 

ixmrnnry invention 
The invention includes a GLP-l compound of the 

formula: 

Rl x-Glu-Giy-Thr-Phe-Thr-Ser-asp-Val-Ser-Ser-Tyr-I^u-Y- 

Arg-R2 ( SEQ jd NO:D 

or a pharmacuetically accetable salt thereof, wherein-. 

» f« selected from the group consisting of His, 
15 Ri is selectee hi »ndi„ e 2-amino-histidine, 

D -histidine, desamrno-histxdrne, 2 
S-hydroxy-histidine, homotostidine. alpha 
histidine, and alpha-methyl-histidine; 

x is selected fro. the group consisting of Met. Asp, W. 
2 „ Thr. Leu, Asn. Gin, Phe. val. and Tyr 

y and » are independently selected from the group consisting 
of Glu. Gin. Ala. Thr. Ser. and Gly. and; 

, is selected fro. the group consisting of M ^Gly-OH; 

25 Glu, then R, is rot; 

Mso provided by the present invention are 
„ ceutical compositions comprising a GI.P-1 compound of 
T7^tZ t \an in comhination with one or more 
pSarCeutioally aoceptahle carriers, diluents, or 
30 excipients* 
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treating diabetes which ^".cST— »f a «~ 

in need of such treatment an effect! 
compound of the present invents. 

getaileiDeecri,^^ 

.. „. present Invention provides 
. r Z£2£~> ~ ^ptides. xt should 

rn^rr/spacif ^ tl-, 

scheme that has developed "-^Tf ^ive 
In this scheme, the amino temxnu ^ 
been assigned number 7 -d^ to residue 7 

37. Therefore, El "t corresponds to 

o£ „-a<7-M)0B. "*"«X» ^^onds to residue 21 
residue S of •M-^-"'"'^^ referred to in this 
and so forth. Moreover, all ami otbetvABe specified. 

specification are in the L j^^Tx is His, and Y and Z 
" P in a preferred embodaent 1 ^ 

«. Olu. -other preferred group s ~ * ^ ^ ^ 
Oly-OH, and any one or more o £ J Mother preferred 

residues present in native GLP^I ^ ^ Mu , M „, 

group u »he»*l - His ^ ^ ^ aly . 0H . 

Gln , Phe or Typ, T and n herein ^^ed 

^Tbe arTln solid phase protein synthesis, 
and the state of the ^ BynthesiB . 

TCress ^ri^hemical synthesis 

s^rJtu £T in the art and -V he found 
of polypeptides are -el migas , H . and Penney, 

in general texts ^inger-Verlag, »> »*• 

C. Biooro^nic^ffl^ <» ^ (1962) , 

pgs. 54-92, Mernfield. J.M. 
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, and Young# solid Phase Peptide Synthesis, pp. 
and Stewart and Young, 

— - - in^ntion may 

5 applied Biosystems OA^ ^ ^ ^ ^ ^ 
Biosystems, inc d by AppUed Biosys tems. 

94404) and synthesis cyci pp commercially 
Boc amino acids and other rea ^ tS chemical supply 

from Applied Biosystems and otner c 
avaxlable from PP using dou ble couple 

L0 houses. the starting p-methyl benzhydryl 

pro tocols are applied ^ n of C-terminal carboxamides . 

a.ine ^'^J c ^ exminal acids, the corresponding 
For the production of ^ ^ ^ using 

PAM resin is used. Asp, . following side 

15 preformed hydroxy benzotrxazole esters, 
chain protecting groups may be used. 

Arg, Tosyl 
Asp, cyclohexyl 
Glu, cyclohexyl 
20 ser. Benzyl 

Thr . Benzyl 

ijr, 4-bromo carbobenzoxy 

Boo deprotection may be accomplished with 

25 trl£1 uoroacetic acid in ^^- v TtZZ^e* 
coition of the synthe- e pep 

and cleaved from the resin wr * of the si< j e chain 

«„„ contain^ «. -"^^TS- the resin is 
protecting group <s, and of the pep ^ 

30 carried out at zero ~* 9 thirty ninut es at 0=0. 

. 2 „o c £ or thirty mrnu^s is washe d with 

M4 Wm-^ o£ protected . unprotected, and 

35 , "!! d GLP-l has been described in the art. 

partially protected W # ^ 

see D.S. Pat. Mo. 5,120,71.! ™ , j. Bio l. 

incorporated by reference, and OrsXov. 0., 
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■ t .r al published August 8, 19911 • 
D.I.. et al., P art ^ mo iecular 

Likewise, the state ^ 

bi o 109y P-vides the * though «- 

means by ^ y solld phase peptide synthesxs 

1 analogs may Luting glucagon, recombinan 

recombinant ^^^Z, higher yields are 
SSTi CI 6 / tps in the remnant production o £ 
a GLP-l analog are: 
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a) 



b) 



c) 



d) 



e) 



isolating a natural M-J ^fttcTrleS!- 

placing the^ng se^into^ £M 

SJSSS Trotfi- either alone or as a 

fusion proteins, 

prokaryotic host cexj. 
vector, 

§5-1 intermediate, and 

recovering and purifying the recombinant^ 
produced protein. 



M previously stated, the coding seguencesjor 
h. wholly synthetic or the result of 
OX.P-! analogs may be wholly ^ g „. enood ing ». 

modifications " preproglu cagon is presented a 

Lund, at al., »«• at « t ing material in the 

(l ,„> and may be used a start, g ^ 

recombinant P^^e desired results. 
native ^-- :i r geneB , the in vitro „££o 

• • «„d translation of which results m the 
transection may be const ructed hy 

production of a GLP 1 an g ^ ^ 

techniques well known m the art. 



10 



PCTYUS98/05945 

WO 98/43658 

- 9 - 

skilled artisan will 

%z — «~ 

intermediates. i0 gene cons truction is 

v Tn\Te art See Brown, et al. H"** in 

known » «*■ « t - T vol . „, pg s. 109-151. 

mZym0l03y - rSmST«-l i-e^ediates can he 
r - - -ino acid seances herein tool—, 

aesrgned based o ^ generatea UBing 

once designed, the sequen applied 

™„t- lonal DBA synthesizing apparatus such as 
conventional D» yn synthesisers Implied 

Biosystems Model 380A or CR 
Biosystems, Inc.. 850 Lincoln Center Drr 

Session vec^rongh — ^ et a , 

restriction endonucleases . S 9 ^ cold spriI1 g S 

, Molecular Clonrng; A M bo«to y .^^ 

Ha rbor moratory into either end 

sndonuclease cleavage srtes are^ £acilltate isolation 
o£ tn e DHA encodrng the ^ J^J^^ion rt 
£ r M . and ^^^^7^^ ployed 
, expression vectors. The part oleaBe cleavage 

wm >. -J^-^^T^ to he ployed. The 
pattern o £ the parent *P ^ ^ ^ ^ properl 

::::: i r = c — -r^ 

35 eXPreMed ' TO achie ve etticient transcription o £ the coding 
region, it must he operably associated with a propter- 
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•„ n Therefore, the promoter- operator region of 
operator same sequent ial orientation with 

respect to the A.TG start codon of the coding region- 
respect expre ssion vectors useful for 

, ^Z^oticld eufcaryotic cells are well known 
Trt Prome ga Biological Research Products 

in the art. See in Hollow Road, 

describes circular DBA plasma s _ 
f or egression of e^enou s ^e n^col ^ ^ 
These plasmids are useful as trans 
recombinant DNA procedures and: 
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25 



30 



(a) 



(b) 



(c) 



(d) 



(e) 



(f) 



■ - ^ a panaeitv for autonomous 
maintained; 

stabilize maintenance of the pl«-« in host cell 
populations; 

* a r^otein prod, indicative of 

yrss p -u population.. 

■ M W fii-riction endonuclease 
SSSSt^tS unf^to the plasmid; and 



terminate mRNA transcription. 



35 



40 



v, Hmilax DNA plasmids are useful as vectors in 

- P— s for secure ^ levels o £ 

— '"ic^:- — - vector for t a 

rr £ In^e i: U -V - found in sue. g eneral references 
T2Z £ " al. — cells be constructed 
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from ^ — - - r^: tr =:- 

fcost cells are ~* ~ »* CaPa *" 

secretin, the desires P gen erally produce the 

Prokaryo"c host ^cel^ ^ ^ ^ ^ 

protein at higher rates. tein . proteins which 

capable of ^1--^ frn ^ ^ 

are expressed in ^'^J^ ^ which contain high 
aggregate in ~ s ^ P rotein. Such protein 

level s of th, = tt/ed, denatured and refold using 

aggregates must be sol Kr«„ger, et ^ 

techniques well >»°™ ** r asch and King, eds., pgB »«- 

,„,., in Protein Folding. ™>^ b ^ o£ soieDO e 
142 . American Associate for the Ad patent 
, publication so. *>-lBS. Washington. D.C.. 

analog, P-" 1 ^ ° ' proteins are well known in 

^Tandt^de nventlal chromatography, including 
° Z S exchange. ^ 

^.affinity with .11 known 

seguences = ^ ^ ^ 

protexn purif ica "° claimed herein. 

25 skilled artisan to purify lnclude s salt forms 

^ Pre T G - tL: invention may be 

of GLP-1 analogs^ A GLP 1 - 3 ^ ^ ^ 

sufficiently add - or suff ^ md 

"* ° £ 3 "Ts J f- 1 salt, -ids commonly employed 
30 organic acids to f o aclas suoh as 

%Z£. Srhydrohromi c ^J^-* 
sulfuric a-' t Sd^thanesul fonic 

acids ^^^t^pKenyl-Bulfonic acid, carbonic 
35 acid, oxalic acid, £ ^ aoetlc 

acid, succinic acid, cit~ aci ^ ^ 

acid, and the like. Examples o 
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sulfate bisulfate, sulfite, bisulfite, 
sulfate, pyrosulfate, dinydr ogenphosphate , 

net aphos P hate P/rop P 

— ;• -ss:: zzz ^ - 

benzoate. chlo methoxybenzoate. 
toitrobcn.oate.^ydro^ oMte _ phenylacetate , 

l0 phthalate. .^^^^e. citrate, lactate, 
phenylpropxcnate^enyl Y 

g a-a-hydroxybutyrate^g V ^thalene-1- 

methanesulfonate^pro^e , delate, and the 

"^^ -i^on -If - those formed 
like. Prererre *, v rirochloric acid and 

wit h mineral ^^J^ ^hloric acid. 

organic bases, such as "Carbonates, and the 

earth metal ^^""^ «» * 
U1M> . Such bases useful « P r ^J pota ssium 

mention thus -""0^ Lbonate. and the 
nydroiide. ammonium *ydrox a re particularly 
like . salt ^ f founds of this Invention 

Pre£eI T £ or h^IpIuUc purposes, those compounds .ay also 
rrt"- a salt, but the salt must be 

pharmaceutically acceptab le. sCimu late insulin 

The ability of a OLP 1 an a ^ ^ ^ ^ 

secretion may be determined by ^ iMU linoma 

i --.ne such as trie 

r^:r;r: ------- — - 

itnmunoreactive insulxn (IRI) • ed through the use of 

The presence of IRI « * .^.^ 
a radioimmunoassay which can specifically 
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,.„„«ble of detecting the presence of 
My radioimmunoassay c^ le ° £ edification of 

BI may be employed; one such assay i 

the method of ^; n J ;^- Bo e d £ ^ion. a 
70:487-509 (197S) . " this mod ployed. The 

^osphate/albumin buffer P ^ oJ 500 

lnc ubation is prepared wrtht ^ ^ ^ ^ 

„ x of phosphate buffer, SO A P mti . ilBulin 
iM ulin standard in P"*-""^ 40>000 dilut ion, . and 
antiserum (Wellcome ' ^ volume o£ 750 ,1 in 

, 10 . A °* W 'ZT^irlZ "ter incubation for 3-3 
. 10x75 mm disposab le g U~ ^ ^ ^^d 

days at 4- C free ins a3Say sensltl vity is 1- 

insulin by charcoal separation ^ ^ 

2 m order to ^^Tissue culture, one 

. cell culture medium of cell prolns „lin. 

preferably *>»>T^j£T£»» of idling a 
^though any radioactive label ^ ^ u6e 3 „ le ucine 

polypeptide can be ^J^J^ 
" Mder CO To d^rUer a «-l analog has 
" iMU linotro P ic properties ^ erased r at 

^^^stariH'modification of the method of Penhos. 

25 Charles ^ strain albino ra o£ ^ 

anesthetized with an intrap 

-i- (BU LiUy Colonic blU vessels are ligated. The 
gastric, and ^J^^ ^ for about four cm of 
entire intestine is resect „ oCu m. Therefore, 

30 duo denum and the -^colon.d r^ 

«*» a email part of ^ with 9luo ago„- 

possible y The ^ate is a modified Krebs- 

XU» immunoreact * ^ „, ^ 0 . a% 

Ringer bicarbonate buffer with ^ 9J% 

35 hovine serum albumin (f raction V U and » ^ 

02 and 5* CO,. A »^^ 0 BucB « tt struments 
bearing pump (Buchler polystatic, 
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rw™ ) is used, and a switch from 
nivision. ^^-^r 90 "^ i accomplished b y switching 

^rfusate source to another i& f 
one perfusate s ^ ^ perfugion x8 

a 3-way stopcock. The ^ Qf 

positions » pharmace utically acceptable 

invention in combination wit P oeutical 

M ^^T.^r well Known in the 
co-pos.txons administered individually or m 

Pharmaceutical art c agents , preferably via 

cchinatxon w^h other P ^ ^ 

parenteral routes. * administration, 
intramuscular *f 'f^™^, pre£e rably a single. 

in thf range from about 1 pg/* to about 
daily dose, are in the g ^ h . gher doBages 

,.000 */* <* ^/"^^ed dosage will depend upon 
-* te "^nr^'c^itiJof the patient and upon such 

£*sr- * — - - 

medical compositions of the present 

« -° tei Vo rtlu^b aTe^ — an -cipient 
an excipient or diluted y Beml - G olid. or 

l^^r; - Is a vehicle, carrier, or medium 

£or the -"-^tformulation. it may be necessary to 
^ound to provide the appropriate parade 
mill the active compound to p ingredi ents. If the 

B i,e prior to ^^f^^Xe it ordinarily is 
-tive protein is substantia^ 1, ^ ^ ^ I£ ^ 

milled to particle s z .of 1 the particle 

active compound is subs " n " a ^ to provlae a 
size is normally adjusted by milling to p 



35 



PCT/US98/05945 



WO 98/43658 



15 - 



substantially uniform ai-r^ti- in the formulation, e.g., 

*~* " 11 exiles of suitable excipients include 

some * ..^Halose, sorbitol, mannitol, 

Xactose. . microcrystalline 

starches. 9™ acacia, calcium " X water , svnl p. 

cellulose. P»^™^t»: ia 1 can additionally 

and methyl cellulose. The form sium stearate" 

include lubricating agents such as «1=. 

and mineral oil. wetting agents, emulsify ^ 

agents, preserving agents such as methyl and 

propylhydroxybenzoates. "^^^^ be £ormu lated 

a3e „ts.. The J Q r delayed release of the 

so as to provide gu c K * „ M ^ paCient by 

active ingredxent arter 

unit dosagfform Lh each dosage normally contain! ^ 

— ' 50 " If rUringTedter L term -unit dosage 

about 10 mg of the active 9 suitable as 

0 form" refers to physically ea ch 
unitary dosages for human f5«*V»J * aoUve serial 
unit containing a P"*— e£ f e ct in 

calculated to produce ^Ipient. 

.ssociation wit- -t^ ^^tion 

>S ■ ■ Staining a protein of the present invention 

^STJtS with distilled water and the P H is 

ousted ^ - -r^tlcll methods may *e employed 
ma „. - action Controlled release 

30 to control the ^Z^SZ ^ use of polymers to 

^TIZ* a o^und of the present invention. The 
complex or absor zeroised by selecting 

controlled ^ example, polyesters, 

appropriate ^^^^aone. ethylenevinyl 
35 polyamino -^'/"^se clrboxymethylcellulose. and 

acetate, methylcellulose, ca J ^cromolecules 
protamine sulfate) and the concentration 
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as „eU as *. — - * — * OTder " C ° nCr01 
3 PrOC6 ^ ^telfe'ch as polyesters, polya^ acias. 

' int ° n 8 :rr; r -r^nUon in e= prepare*, 

compound o£ the P tectoiq ues or by i«erf acal 

na »ocapsules. or .^^^cal fences .«.). 

"V ^i^t vf:^ o t a anaxo, or 

administerxng an ef recti man unal. 

- are ^r^--- 

Example 1 
S Y n^hesis_ofM^^ 

Met -8 GLP-1 (7-36)NH2 was product by solid phase 
30 untied Biosystems (MI) 460A 

peptide ^ Bt ^; r ^ n ; PP a « res in (Applied Biosystems 
pepti de synthes r ^ ^ acids « the.r 

inc., lot # A1A023, ^t-fcutyloxycarbonyl (t- 

a-amino groups protected y ^ ^ 

«™> aroup. Those with reactive 



35 boc) group 
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„ ..follows- «g(Tos>; I»s («-*>; Trp(CHO); 
protected as follows. 9 ^(obA).- Thr(Bzl) . 

G1 u(OHex)i Tyr(Br-Z); SerlBsl), P ted ln 

^hloro^ethane ,DCM) « ^ ^ o£ ^ aci d 

"^■""^S . «f »ino acid. However. 
to gi ve the ^""^^L residues were activated by 
arginine. glutamme, and 9^ cl ers oE these - 

sr-s urrre-raiL ^ «. - - 

"Tng ^pro -ion cycles. * coupling cycle 
^EZ. - J activated a*ino acid undergo^ ^ ^ 

oleophilic ^^J^^^ JL. the removal 

previously coupled aminoac ^ 

ot the ,,-terminal blocking P ^ ^ ^ ^ 

' (t>IER1 ' The synthesis scale was 0.5 —1. 

Afunctional sites on the MBHA-resm was 0.77 
concentration of function excess 
.rt/,, 649 « of resin was used » t ^ ^ ^ 

of the symmetric anhydride was use 

the MBHA- 

5 acids. The — ^"^r^dues were douhle- 
resin via standard P»*^ ^ ooupled to tne resin 
coupled. That performed without a Boo 

twiC e. The second coupl ™ q£ tM ^o acid, 

deprotection step prio ^ ^ ^ ^ groups 

neutralized w^h DIE*. on ^ 

to cleaving the peptic 
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„ . a 50 ml sintered glass funnel, it 
re sin was transferred to a 50 ^ ^ ^ ^ ^ of a 

was wash ed was added to the pep^e-resin 

50/50 piperxdme/DMF sol ^ ^ 

so that it was just covered. After ^ ^ 

/ ™n> was removed by vacuum 
I piperidme/ DMF was 1Q ^k,, the 

piperidine/DMF was added. £il tration and 

Pipeline/** again ---oved ^ ^ ^ ^ 
15 -20 mX o£ piperrdme/DMF was id Lresin washed 

pl peridine /D MF - S The peptidyX-resin 

° rr n ^-r: — oven - «. « — 

— ~:r t he a.no ^,^3^^- 
^ the formyl group removed, the P acla (HF) 

» the resin by ^^^J^X Action vesseX. » the 
at o-C for one hour using a T e ^ hydroxiae 

process of liberate the pent . . (see 
w as displaced with an -*«^ . For every gram 

Hatseuda and stew. *. scavenger wa3 added and 

,0 of peP^-^ avenger prevented the 

„ mX of irquxd » used (releasea „ 

reattachment of side chains ^ ^ ^ Hp 

carbocations) to the peptrde ^.^ ^ m . 

removed by vacuum Xeavrng a sXurry 

25 0reS01 ' „ ™.„tide was then precipitated in the HF 
The peptide wa ^ 

reaction vesseX with x« >~ ^ glaB3 

precipitate was transferred t ^ peptide/resin 

£m neX aXong with times with coXd ether to 

30 physicaX mixture was ^ seoond s tep was to 

remove residuai HF and usln9 10% acetic 

extract the peptide away « ^-^ ^ . _ round 

a crude peptide soXution. 

35 Example _2 

Purificatio n 
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. . jj_ solut ion obtained in Example 1 
The crude peptxde -lut^ HpLc ^ pH 2 3 ^ 

was run on reverse -phase an Y ting that an 

chr omato g ram showed * «°^ d prod uct was forced and 
appreciable amount of* ^ warranted . 
5 that preparative purif x golut ion was run on 

The entire crude pept* ^ 
preparative reverse phase HPLC at pH 

conditions: acetonitrile 
Buffers: A = 0.1% TF a , nitrll e 

10 vydac'cis (2.2 x 25 cm) 

10 Column: approximately 20°C 

Temperature. ^ 

SST 2 25 ° % f£f?00% B over 1,000 minutes 
Gradient : 

, at approximately 3** acetonitrile 
title peptide eluted at app electrospray 

as identic yleld was x» - of ,0* 

spectroscopy. The app 

purity by analytical »^ ■ „ on preparative 

ThiB crude preparat^n ^ 

, Q , rprae phase HPLC at pH / • 

^ P A . 0.1* (NH4)HC03, 10% 

Buffers: «■ B _ A 50% acetonitrile 

acetonitrile ^ ' (2 2 x 25 cm) 

Stature: approximately 20<>C 
25 Tempeia 280 nm 

STowf" • |J5 f(^0% B over 1. 000 .mutes 

Gradient: D 

and 37% acetonitrile as 

ZZZZSZ - " r — - - 

10%. 

Exam ple 3 
«siB^f_Th^^ 

. n* l(7-37)OH was prepared in substantial 
Thr-8 GLP-K7 37) fc ^ ^ peptlde 

accordance with such tha t the C-terminal 

was released from the solid phase 
hydroxyl group remained. 
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Example 4 

( receptor (Thore^ B. ^ ^ o£oiate 

D.S.A. 89 ! 864X-8645 <" 9 « *» used ln conjunction - 

reductase resistance marker gene w 
with PC* technics to const™^ t ^ ^ ^ 
The MB-ll variant o£ the ch resulting in a 

s£.---=r=: s: - - -» 

membrane receptor. harV ested, and a membrane 

Cells were grown and harves , 

o stained by first washxng the cexJ.s 
preparation was obtaxnea y ^ 

HEPBS, 2 mM MgCX 2 , i » trypsin inhibitor, pH 

PMSF. iprotinrn, 50 «/ ^ susp ension was 

8.0) and resuspending >n b ^ ^ the resu lting 
ly sed in a glass Teflon hontogenizer^ 

/a^le - then ^r^t ^00 ^g ^ ^ _ 
Tes^r i^-r and homogenised, 
were stored at -80°C. 

A sample of the ■» ^ COB p OU nd in 

inOT hated with a -t compound o r a co ^ ^ ^ ^ 

bu£ fer (25 « HBPES. ••"^ conce ntration : 25 m« 
M minutes. Reaction ^ MP> 0-l mM OTP. 
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5 mM creatine phosphate, cr additional 

EDTA ' . 4= „amp was assayed using a 

Production of cAMP was ay r 

fl uorescent tracer-immuno assay method. 
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. flu orescent tracer (cAMP-b 
« nation - ;^f w ; s £ X foUowed *y the 

Edition of affinity P ure £or 45 m „utes, 

^ter incubation at roo * ad ded and 

incubated for an _ aTiriex PFC iA reader, 

evacuated and read on a insulinotropi c agent sucT 

In this assay a .mown ^ due 

a. «-K7-37>CB showed 

to increased c** concent* atron^ j- 

were corr eiated to^ ra ^ inauUnotroplo 

(pmol/m i*M0 - ^^Tate' production of c^ and therefore 
action failed t< , st ^ .ate P perceat 

snowed no ^ ^ 

receptor affinities are 

GLP-K7-37)OH 5 . 8% 

Met .S OLP-K7-3S HH 2 2 8%±o7% 
Thr-8 GLP-K7-37)OH 
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Claims 

1 A compound of the formula: 

Gly-Gln-Ala-Ala-Lys-Z PM 
5 Arg-R2 (SEQ ID N0:1) 

• „v acceptable salt thereof, wherein: 

or a V^° eM ^lZ Ze group consisting of 

Rl is selected fro* the ^ J ^^atidine. 

tSSS! alpha-fluoromethyl- 
10 hydroxy-histidine mptnvl _ hist idine; 

— ^'XSfSrS group consisting of Met. Asp. 

LY s, Thr, Leu. Asn. Gln ' ' „ leote a from the group 
T and . are ^^"^f^, md Gly. — , 
15 consisting of Glu. a «. . tlng o£ and 

R2 is selected from the gr P ^ ^ y u 

Oly-OH, provided that. « «. « W. 
«I and . is then Ra « 

2 . T he compound of Cla* 1 * lS 

,0 and Y and Z are Olu. 

, The compound of dai. 1 wherein R1 « B«. * 
a It least one of X. V. and « differ from Ala 

^r-«-— . ElsHlsx 

of Claim 1 wherein Rl is His, * 
4 . Th e compound ol*~ ^ Lys, Thr, 

25 is .elected f- -~ re Glu , ^d R 2 is Gly- 

L eu, Asn, Gin, Phe or Tyr, 

° H ' * n * Claim 1 wherein Rl is His, X 

c The compound of Ciaxm x 

* 7 are Glu, and R 2 is Gly-OH. 
is Met, Y and Z are w.u, 

a of Claim 1 wherein Rl is His, x 
6 The compound of ciaxm 

30 mil and R2 is NH2 • 

is Met, Y and Z are Glu, and k 2 
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7 The expound of Cl.i» 1 »^rein Rl is His. X 
iB Thr. T and Z are Giu. and R 2 is Giy-OH. 

8 The co^ound of Clai- 1 wherein R! is His. X 
is Thr, if and Z are Glu. and R 2 is HH 2 . 

.. A Phar.ceu.icai -^^I^E^r" 

^. 4- ^ glp-1 compound, or a pnaiwo. 
active ingredxent , a GIj ^ ^ ^ o£ claims i 

^associa^ 1 or „. pharmaceutical accede 
triers, diluents, or events therefor. 

accetable salt thereor, 
8 for use in treating diabetes. 

a * nr treating diabetes mellitus in a 
xl . A method for tre ^^ adm inistering an 

^ ~-f onrh treatment comprxsxng 
— * " alt era expound of any one of Claims X to 8 
15 effective amount of a corny 

to said mammal- 

12 A biotechnological process for producing a 

^nnd of Ciai. 3, -"^th^that encodes a 
i) transforming a host cell » 

confound of CI.* ^ cell under 
oliST sutt^eirlpressing the » - encodes 

25 

a r,f QEO ID NO:l substantially as 
13 A compound of seq j-u «w 
^fo-descrihed with reference to any one of 

Examples . 

j. mMB f or preparing a compound of SEQ ID 
14 :- uv as h-einbefore described with reference 
30 N0:1 substantxally as herex 
to any one of the Examples. 
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